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DETAILED ACTION 
Reopened Prosecution 

1. This Action is responsive to Applicant's Amendnaent file November 6, 2006. 
Applicant's amendment made to claims 1-23 is acknowledged. 

2. As to Applicants Arguments/Remarks filed November 6, 2006, please see 
Examiner's response in 'Response to Arguments", following this Office Action for 
Final Rejection (hereafter "the Action"), shown next. Please note claims land 3-23 are 
pending. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed.in the United States before the invention by the applicant for patent or (2) a patent granted 
on an application for patent by another filed in the United States before the invention by the applicant for 
patent, except that an international application filed under the treaty defined in section 351(a) shall have 
the effects for purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 21(2) of such 
treaty in the English language. 

3.1. Claims 1 , 1 1 and 20-23 are rejected under 35 U.S.C. 102(b) as anticipated by 
Trimberger (U.S. Patent 5,959,881). 

As per claim 1, Trimberger teaches "A computer-readable medium encoded with a data 
storage structure, the data storage structure that stores a plurality of sub-networks," 
(See Fig. 3 and col. 6, line 42 - col. 7, line 28 where a configurable logic block equips 
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with memory to store logic functions and control sections among other sub-networks) 
"wherein each sub-network performs at least three output functions," (See Fig. 3 and 
col. 6, line 42 - col. 7, line 28 where control section performs output functions Ds, F and 
G) "wherein the data storage stores each sub-network indexed by a parameter derived 
from all output functions of the sub-network" (See Fig. 3, coL 5, lines 59-67 and col. 6, 
line 42 - col. 7, line 28 where the configurable logic block stores the control section 
output functions having the inputs for flip-flop inputs supplied by outputs of the lookup 
tables associated with functional generators and control inputs, and user logic data is 
stored into and retrieved from memory where subset of data identifiable and 
retrievable). 

As per claim 1 1 , Trimberger teaches "A computer-readable medium that stores a 
computer program for processing a sub-network management system" {See col. 7, lines 
42-51 where a programmable logic device is programmed by using a library of 
elements) comprising: 

"A computer-readable medium with a data storage structure that stores a plurality of 
sub-networks," (See Fig. 3 and col. 6, line 42 - col. 7, line 28 where a configurable logic 
block equips with memory to store logic functions and control sections among other 
sub-networks) "wherein each sub-network is for performing at least three output 
functions," (See Fig. 3 and col. 6, line 42 - col. 7. line 28 where control section performs 
output functions Ds, F and G) "wherein the data storage stores each sub-network 
indexed by a parameter derived from all output functions of the sub-network" (See Fig. 3 
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and col. 6, line 42 - col. 7, line 28 where the configurable logic block stores the control 
section output functions having the inputs for flip-flop inputs supplied by outputs of the 
lookup tables associated with functional generators and control inputs); and 
"a data access manager that identifies and retrieves sub-networks from the data storage 
structure" (See Fig. 3 and col. 6, line 42 - col. 7, line 28 where the flip-flops of the 
configurable logic block access and retrieve the outputs of functional generators). 

As per claims 20 and 21 , Trimberger teaches "at least some of the sub-networks 
comprise a first circuit having a first output outside the sub-network and a second circuit 
having a second output outside the sub-network, wherein the first circuit receives a 
direct or indirect input from the second circuit" (See Fig. 3 and col. 6, line 42 - col. 7., line 
28 where the second output of the sub-network G extends outside of the configurable 
logic block and connects to elements 313/314, and the first output of the sub-network F 
is an input to the sub-network which extends outside of the configurable logic block and 
connects elements 319/320). 

As per claims 22 and 23, Trimberger teaches "each sub-network is comprised of a 
set of combinational logic elements of an integrated circuit (IC) design" (See Fig. 3 and 
col. 6, line 42 - col. 7, line 28 where the sub-network comprises a set of combinational 
logic elements of an integrated circuit (IC) design). 

Claim Rejections - 35 USC § 103 
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4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 35 
U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly owned 
at the time any inventions covered therein were made absent any evidence to the contrary. Applicant is 
advised of the obligation under 37 CFR 1 .56 to point out the inventor and invention dates of each claim 
that was not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (0 or (g) prior art under 35 
U.S.C. 103(a). 



4.1. Claims 3-7, 10 and 12-17 are rejected under 35 U.S.C, 103(a) as being 
unpatentable over Trimberger (U.S. Patent 5.959,881), as applied to claims 1 and 1 1 
above, and in view of Pedersen et al. (U. S. Patent 6,134,705, hereafter "Pedersen"). 



As per claim 3, Trimberger teaches "each sub-network includes a set of circuit 
elements" (See Fig. 3 and col. 6, line 42 - col. 7, line 28 where the flip-flops, functional 
generator and control sections are among the circuit elements in the configurable logic 
block). 

Trimberger does not explicitly teach "the data storage structure stores each sub- 
network in terms of (1) an encoding of a graph that represents the topology of the set of 
circuit elements of each sub-network, wherein the graph includes a node for each circuit 
element of the sub-network". 

However, Pedersen teaches "the data storage structure stores each sub-network in 
terms of (i) an encoding of a graph that represents the topology of the set of circuit 
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elements of each sub-network, wherein the graph includes a node for each circuit 
element of the sub-network" (See col. 6, lines 20-23 where electronic design is provided 
as a high level Boolean representation, encoded in a hardware design language and as 
schematic or any other form representing the logical arrangement of a device, and at 
col. 1, lines 37-43 referencing U.S. Patent Application 08/958,778 where Southgate 
states a fully described block diagram stored in a graphic design file at col. 4, lines 65- 
67). 

It would have been obvious to one having ordinary skill in the art at the time of the 
applicant's invention was made to combine Pedersen's teaching with Trimberger 
reference by applying the techniques of incremental compiling to programming circuit 
design because both references are directed to circuit design where Trimberger teaches 
method for properly reducing number of library elements while Pedersen teaches 
method for efficiently delineating circuit design changes, and the combined teaching 
would have provided a method for both efficiently and correctly verifying and identifying 
.the design of integrated circuit having an optimal number of library elements. 

The combined teaching of the Pedersen and Trimberger references further teaches 
"(ii) a set of local functions that includes a local function for each node of the graph" 
(See Pedersen: Fig. 7E where a set of local functions include the functions at nodes u 
and v). 

As per claim 12, Trimberger teaches data structure storing sub-networks as 
previously described in claim 1 1 rejection above. 
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Trimberger does not explicitly teach "the data access manager receives a parameter, 
the manager searches the data storage structure for sub-networks that are stored 
based on the received parameter, and if the manager finds a sub-network that is stored 
based on the received parameter, the manager retrieves the sub-network". 

However, Perdersen teaches "the data access manager receives a parameter, the 
manager searches the data storage structure for sub-networks that are stored based on 
the received parameter, and if the manager finds a sub-network that is stored based on 
the received parameter, the manager retrieves the sub-network" (See Pedersen: Fig. 
3A, step 314, and col. 10, lines 43-50 where user input the changed design for receiving 
and retrieving the sub-netlist to be incrementally recompiled). 

It would have been obvious to one having ordinary skill in the art at the time of the 
applicant's invention was made to combine Pedersen's teaching with Trimberger 
reference by applying the techniques of incremental compiling to programming circuit 
design because both references are directed to circuit design where Trimberger teaches 
method for properly reducing number of library elements while Pedersen teaches 
method for efficiently delineating circuit design changes, and the combined teaching 
would have provided a method for both efficiently and correctly verifying and identifying 
the design of integrated circuit having an optimal number of library elements. 

As per claim 4, the combined teaching of the Pedersen and Trimberger references 
further teaches "the data storage structure stores, for each sub-network, an identifier 
that specifies the set of local functions and the graph" (See Pedersen: col. 1 1 , line 62 - 
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col. 4, line 3 where a sub-netlist is identified and synthesized for its nodes and the graph 
by mapping the changed design onto the target hardware). 

As per claim 5. the combined teaching of the Pedersen and Trimberger references 
further teaches "the identifier for each sub-network specifies the locations that store the 
set of local functions and the graph of the particular sub-network" (See Pedersen: Figs. 
4A-4B and at col. 1 1 , line 62 - col. 4, line 3 where a sub-netlist is identified and 
synthesized for its nodes and the graph by mapping the changed design onto the target 
hardware). 

As per claims 6 and 16, the combined teaching of the Pedersen and Trimberger 
references further teaches "the identifier for each sub-network is a set of indices that 
specifies the set of local functions and the graph of the sub-network" (See Pedersen: 
Figs. 4A-4B and col. 11, lines 62-66, col. 12, lines 10-15 and 43-45, and col. 13, lines 
28-38 and 43-54 where an identified sub-netlist is analyzed for its gates locations and 
nodes functions). 

As per claims 7 and 17, the combined teaching of the Pedersen and Trimberger 
references further teaches "the set of indices for each sub-network includes a graph 
index and a set of function indices, wherein, for each sub-network, the graph index 
identifies the storage location of the graph for the sub-network, and each function index 
identifies the storage location of a local function of the sub-network" (See Pedersen 
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Figs. 4A-4B and col. 6. lines 29-35 and 54-59 where gates and nodes are selected from 
the synthesize and un-synthesized sub-netlist one by one for analysis). 



As per claim 10, the combined teaching of the Pedersen and Trimberger references 
further teaches "the data storage structure associates the generated parameter for each 
sub-network with the graph and function identifier for the sub-network" (See Pedersen: 
col. 1 1 , line 62 - col. 4, line 3 where a sub-netlist is identified and synthesized for its 
nodes and the graph by mapping the changed design onto the target hardware). 

As per claim 13, the combined teaching of the Pedersen and Trimberger references 
further teaches the following: 

"each sub-network includes a set of circuit elements" (See Pedersen: Fig. 7A and col. 
14, lines 17-32 where the netlist consists of gates, clock and registers); 
"the data storage structure stores each sub-network in terms of (i) an encoding of a 
graph that represents the topology of the set of circuit elements of each sub-network, 
wherein the graph includes a node for each circuit element of the sub-network" (See 
Pedersen: at col. 6, lines 20-23 where electronic design is provided as a high level 
Boolean representation, encoded in a hardware design language and as schematic or 
any other form representing the logical arrangement of a device, and at col. 1 , lines 37- 
43 referencing U.S. Patent Application 08/958,778 where Southgate states a fully 
described block diagram stored in a graphic design file at col. 4, lines 65-67); and 
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"(ii) a set of local functions that includes a local function for each node of the graph" 
(See Pedersen: Fig. 7E where a set of local functions include the functions at nodes u 
and v) ; and 

"for each retrieved sub-network, the manager retrieves the graph and the set of local 
functions of the sub-network" (See Pedersen: Fig. 3A, step 314, and col. 10, lines 40-50 
where compiler is the data access manager for identifying the sub-netlist, by a 
comparison process, and retrieving the sub-netlist to be incrementally recompiled). 

As per claim 14, the combined teaching of the Pedersen and Trimberger references 
further teaches the following: 

"the data storage structure stores, for each sub-network, an identifier that specifies the 
set of local functions and the graph" (See Pedersen: col. 11, line 62 - col. 4, line 3 
where a sub-netlist is identified and synthesized for its nodes and the graph by mapping 
the changed design onto the target hardware); 

"the data storage structure associates the generated parameter for each sub-network 
with the graph and function identifier for each sub-network" (See Pedersen: Fig. 3A. 
step 314, and col. 10, lines 40-50 where the compiler conducts a the process for 
identifying the sub-netlist, by a comparison process, and retrieving the sub-netlist to be 
incrementally recompiled); and 

"the manager uses the received parameter to identify an identifier associated with the 
received parameter, and then uses the identified identifier to retrieve a graph and a set 
of local functions" (See Pedersen: Fig. 3A. step 314, and col. 10, lines 40-50 where user 
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is allowed to input changed design for identifying the new gates such the incremental 
synthesized process can start). 



As per claim 15, the combined teaching of the Pedersen and Trimberger references 
further teaches "the manager uses the received parameter to identify a set of identifiers 
associated with the received parameter, and then use the identified set of identifiers to 
retrieve graphs and sets of local functions that specify several sub-network" (See 
Pedersen: Fig. 3A, step 314, and col. 10, lines 40-50 where compiler is the data access 
manager for identifying the sub-netlist, by a comparison process, and retrieving the sub- 
netlist to be incrementally recompiled). 

Allowable Subject Matter 

5. Claims 8-9 and 18-19 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten to overcome the rejections(s) under 35 U.S.C. 
§101 and 35 U.S.C. § 112, and in independent form including all of the limitations of the 
base claim and any intervening claims. 

Response to Arguments 

6. As to Applicant's Arguments, filed on November 6, 2006, has been fully considered, 
please see discussion below: 

At Pages 8-10, Applicant described claim amendment to overcome 35 U.S.C. § 101 
and § 1 12 rejections in earlier office action. Examiner respectfully acknowledges the 
amendment and withdraws the rejections. 
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At Page 12, concerning claims 1, 3-7, 10 and 21, Applicant argued that the cited 
Trimberger does not teach data storage structure for storing sub-networks. Examiner 
respectfully submits that the reference does teach, for example, Fig. 3. illustrates CLB 
where a plurality of CLBs are configured as a routing structure as an array under FPGA 
which include data storage for the CLBs (See col. 1, lines 19-43). 

At Page 13, concerning claims 1, 3-7, 10 and 21, Applicant argued that the cited 
Trimberger does not teach storing a sub-network based on an index. Examiner 
respectfully interprets that the configuration data, user data and state data are time- 
dependent and indexed by time. 

At Page 13, concerning claims 1, 3-7, 10 and 21, Applicant argued that the cited 
Trinnberger does not teach index parameter derived from all output functions. Examiner 
respectfully interprets that the state data derived from outputs are time dependent and 
indexed by time. 

At Pages 14-17, concerning claims 11-17 and 20. Applicant presented three 
arguments similar to the most recently described above, Examiner respectfully submits 
the same responses as described. 
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At Page 18, Applicant argued that application as currently written in claims 1-23 is 
allowable, Examiner respectfully submits, based on consultation with primary examiners 
from respective art units, claims 1 and 1 1 each claims a subject matter of extremely 
broad scope and Examiner is suggested that references of prior art should be plenty. 

Conclusions 

7. The prior art made of record 

A. U. S. Patent No. 6,134,70.5 
J. U. S. Patent No. 5.959,881 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

G. U. S. Patent No. 6,925,088 

H. U. S. Patent No. 6,009,251 

B. U. S. Patent No. 6,110,223 

C. U. S. Patent No. 6,102,964 

D. U. S. Patent No. 5,201,046 

E. U. S. Patent No. 5,440,720 

F. U. S. Patent No. 6,272,529 

I. U. S. Patent No. 5,956,257 . 

Conclusions 

8. Applicant's amendment necessitated the new grounds of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
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CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Contact Information 
9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kuen S. Lu whose telephone number is (571) 272- 
41 14. The examiner can normally be reached on Monday-Friday (8:00 am-5:00 pm). 
If attempts to reach the examiner by telephone pre unsuccessful, the examiner's 
Supervisor, John Cottingham can be reached on (571) 272-7079. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
305-39000. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for Page 13 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 703-305-3900 (toll-free). 



Kuen S. Lu 
Patent Examiner, Art Unit 2167 
January 19, 2007 



